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BONDING PAD OF SUSUPENSION CIRCUIT 



FIELD OF THE INVENTION 

The present invention generally relates to a circuit bonding pad for a magnetic 
recording head of a disk drive, and more specifically, to a circuit and 
10 suspension assembly for a disk drive magnetic head assembly. 

BACKGROUND OF THE INVENTION 

Generally, a head* assembly has a constitution in which a head slider having a 
15 head element* is supported by a slider suspension (hereinafter referred to as a 
suspension). While the head slider is levitated through the suspension at a 
fixed distance from a surface of a magnetic recording medium, information is 
reproduced from or recorded on the recording medium such as a magnetic 
disk. 



The disclosures summarized below seem to be relevant to the present 
invention: Japanese Non-examined Patent Publication No. Sho 63-226999 
discloses a flexible shield wire board with a configuration in which an 
anisotropic conductive sheet is welded onto an insulating substrate having an 
25 electrode terminal so that the sheet is electrically connected to the terminal on 
the insulating substrate side. Japanese Non-examined Patent Publication No. 
Hei 9-115125 teaches a method in which the head is bonded to the suspension 
by use of an anisotropic conductive film (sheet). 

30 Moreover, Japanese- Non-examined Patent Publication No. Hei 9-282824 of 
common assignment, which also seems to be relevant to the present invention, 
proposes a head slider suspension mechanism having a partition pattern for 
• avoiding the contact of plural types of adhesives used for bonding the head 
slider to the suspension. 



The above-described methods achieve their advantages by electrically 
connecting the head slider to the suspension. However, the method in which 
the head slider is connected to the ball bonding by using the soldering contact 
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pad has a problem that the suspension is deformed when more pressure than 
specified is applied to the pad in a ball bonding process. This deformation has 
as influence on the levitation property of the head slider and thus causes a 
disadvantageous reduction in a yield. The method in which the conductive 
5 resin is applied requires an additional process. of applying the conductive resin 
as well as a process of bonding the head slider to the suspension. This 
additional process increases a lead time. Moreover, the head assembly is 
manufactured through many processes as described above and therefore the 
head element may be damaged by static electricity at the time of handling. 

10 

SUMMARY OF THE INVENTION 

The present invention is developed to overcome the above problems. 

is One object of the present invention is to provide a new type of bonding pad. 

Another object of the present invention is to provide a disk drive for a 
computer. 

20 A further object of the present invention is to provide an assembly method for 
the bonding pad. 

In one aspect of the present invention, a bonding pad for electrically bonding a 
magnetic head terminal comprises a metal pad and a bonding substance as a 
25 surface finishing material. 

In another aspect of the present invention, a disk drive comprises the bonding 
pad. 

30 In a further aspect of the present invention, an assembly method for the 
bonding pad for electrically bonding a magnetic head terminal comprises 
following steps: 

providing a metal pad on an incoming suspension; 
planting solder onto said metal pad of said suspension; 
35 potting a slider on said suspension; and 

making a heat treatment for said suspension so that said solder on said metal 
pad adheres to a metal pad of said slider, and becomes a solid state. 
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The new type of bonding pad in accordance with the present invention enables 
the rapid connection by simple heat treatment. 

Furthermore, the new type of bonding pad in accordance with the present 
invention enables the reuse of the suspension and circuit by removing the 
connection between the slider and bonding pad with heat treatment. 

Other and further objects, features and advantages of the invention will appear 
more fully in the following description. 

BRIEF DESCRIPTION OF THE ACCOMPANYING DRAWINGS 

Fig. 1 is a example of a magnetic recording head and suspension circuit- 
Fig. 2A is a top view of a bonding pad for a suspension circuit in accordance 
with an embodiment of the present invention, 

Fig. 2B is a sectional view of the bonding pad of suspension circuit shown in 
Fig. 2A, and 

Fig. 3 is a flow chart showing an assembly method of an embodiment of the 
present invention. 

DETAILED DESCRIPTION OF THE PREFERJRJED EMBODIMENTS 

Preferred embodiments of the present invention now will be described with 
reference to the accompanying drawings. 

Fig. 1 is a example of a magnetic recording head and suspension circuit, 

Fig. 2A is a top view of the bonding pad of the suspension circuit. As shown in 
the figure, a suspension is provided on its one end with several bonding bumps 
for bonding the suspension and its slider connection circuit. The bonding 
bumps include a conductive metal and a surface finish material, and the 
surface finish material comprises a material such as solder, conductive 
polymer, adhesive and film. 



Fig. 2B is a sectional view of the bonding pad shown in Fig. 2A. As shown in 
Figs. 2A and 2B, the solder bump is cylinder and hemisphere-shaped, and has 
a height around 50 -300 u m and a diameter less than 1 80 u m . 
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Refer to Fig. 3, which is a flow chart showing an assembly method of the 
present invention, firstly, a metal pad is provided on a suspension, and then a 
bonding substance is applied onto the metal pad of the suspension circuit by 
means of a solder plating or solder paste printing process. 

Next, heat treatment is applied to the bonding substance so that it forms a 
sphere or another desired shape. 

Finally, during the heat treatment, connection is completed between the 
suspension and the slider pad. 

While the present invention has been described by way of the preferred 
embodiments, the foregoing described is in all aspects illustrative, not 
restrictive. It is obvious to a person skilled in this art that numerous variations 
and modifications can be devised from the foregoing description without 
departure from the scope of the invention. 
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What is claimed is 



1 . A bonding pad for electrically bonding a magnetic head terminal comprising 
a metal pad having a bonding substance as a surface finishing material. 

5 

2. A bonding pad for electrically bonding a magnetic head terminal as set forth 
in claim 1 , wherein said bonding substance is solder. 

3. A bonding pad for electrically bonding a magnetic head terminal as set forth 
10 in claim 1, wherein said bonding substance is a conductive polymer. 



4. A bonding pad for electrically bonding a magnetic head terminal as set forth 
in claim 1, wherein said bonding substance is an adhesive. 

15 5. A bonding pad for electrically bonding a magnetic head terminal as set forth 
in claim 1, wherein said bonding substance is a film. 

6. A bonding pad for electrically bonding a magnetic head terminal as set forth 
in claim 1, wherein ''the solder bump height is approximately 50 -300 u m, and 
20 the solder bump diameter is less than 180 u m. 



7. A disk drive comprising: 

a bonding pad for electrically bonding a magnetic head terminal, wherein 
said bonding pad includes a metal pad having a bonding substance as a surface 
25 finishing material. 

8. The disk drive as claimed in claim 7, wherein said bonding substance is 
solder. 

30 9. The disk drive as claimed in claim 7, wherein said bonding substance is a 
conductive polymer. 

10. The disk drive as claimed in claim 7, wherein said bonding substance is an 
adhesive. 

35 

11. The disk drive as claimed in claim 7, wherein said bonding substance is a 
film. 
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12. The disk drive as claimed in claim 7, wherein the solder bump height is 

approximately 50 -300 u m, and the solder bump diameter is less than 180 u 
m. 

5 13. An assemble method for a bonding pad for electrically bonding a magnetic 
head terminal comprising: 

providing a metal pad on an incoming suspension; 
planting solder onto said metal pad of said suspension; 
potting a slider on said suspension; and 
• 10 making a heat treatment for said suspension so that said solder on said 

metal pad adheres to a metal pad of said slider, and becomes a solid state. 

( 14. The method as claimed in claim 13, wherein said bonding substance is 



15 

15. The method as claimed in claim 13, wherein said bonding substance is a 
conductive polymer. 

16. The method as daimed in claim 13, wherein said bonding substance is an 
20 adhesive. 

17. The method as claimed in claim 13, wherein said bonding substance is a 



12. The method as claimed in claim 13, wherein the solder bump height is 

approximately 50 -300 u m, and the solder bump diameter is less than 180 u 
m. 



solder. 



film. 



30 



35 



6 



# 



P6T-/CN 00/0 02 27 



Abstract 



A new type of suspension circuit electrical bonding pad is described for 
electrically and mechanically connecting process for the magnetic recording 
head. The new type of bonding pad will serve as the joint material as well as 
the joint interface. Thus there is no need to apply the conductive material in 
between the bonding pads and magnetic recording head terminals, 
consequently reducing the process leading time and simplifying the magnetic 
recording head assemble process. 




Figure 1 
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Figure 3 



